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for infants 
who require 
antibiotic therapy 


glucosamine-potentialed tetracycline with nystatin 

Because infants, particularly the newborn, are prone to secondary fungal 
infections during antibiotic therapy, they should have extra protection 
especially against overgrowth of Candida albicans. 

In Cosa-Tetrastatin, this extra protection is provided by nystatin — specific 
against Candida— while Cosa -Tetracyn® (glucosamine-potentiated tetracycline 
provides high levels of antibiotic activity against a broad range of pathogens. 
Thus COSA-TETRASTATIN combines tetracycline effectiveness with 
minimum risk of moniliasis. 


Supplied: Capsules (pink & black) Oral Suspension ( ag -pineapple flavor 
250 mg. Cosa-Tetracyn® 2 oz. bottle, each tsp. (5 cc.) contains 125 mg. 
plus 250,000 u. nystatin Cosa-Tetracyn® plus 125 ,000 u. nystatin 


A Professional Information Booklet containing complete details on COSA-TETRASTATIN 
is available on request. 


Pfizer) Science for the world’s well-being» 
Pfizer Laboratories, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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TO STOP DIARRHEA 


from all points... growing evidence favors 


FUROXONE 


brand of furazolidone 

® Pleasant-flavored Liguip, 50 mg. per 15 cc. (with kaolin and pectin) # Conven- 
ient Tastets, 100 mg. @ Dosage—400 mg. daily for adults, 5 mg./Kg. daily for 
children (in 4 divided doses) . 
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E. FFECTIVE CONTROL OF “PROBLEM” PATHOGENS 


(no significant resistance develops to this wide-range bactericide) 
Weu TOLERATED, VIRTUALLY NONTOXIC 


Nonua BALANCE OF INTESTINAL FLORA PRESERVED 
(no monilial of staphylococcal overgrowth) 


From a Large Midwestern University: 
FUROXONE CONTROLS ANTIBIOTIC-RESISTANT OUTBREAK 


An outbreak of bacillary dysentery due to Shigella sonnei was successfully controlled 
with Furoxone after a broad-spectrum antibiotic had proved inadequate. Cure rates 
(verified by stool culture) were 87% with Furoxone, 36% with chloramphenicol. 
Only Furoxone “failures” were those lost to follow-up. Chloramphenicol failures 
subsequently treated with FuROxONE responded without exception. FUROXONE was 
also used effectively as prophylaxis and to eliminate the carrier state. It was “ex- 
tremely well tolerated in all 191 individuals who received it either prophylactically 
or therapeutically.” Galeota, W.R., and Moranville., B. A.: Student Medicine (in press) 
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a new member of the Lederle 
vitamin family...new cherry- 
flavored ...for infants and children 


VIETYK 


MULTI VITAMING 
SYRUP 
PUSH BUTTON CONTAINGE 
-VITAMINS for CHILDRED 


ff 


VE-TYAE 
Remove 
Proce tea poon under DROPS 


Press bur 


@ Comprehensive multivitamin supplement VI-TYKE Syrup in 12 oz. dispenser 
can...no spilling—no mess. 


designed for growing infants and active iach ao 

youngsters. tsp. (0 ee.) dally dose con- 

@ Refreshing cherry taste, a flavor-favorite (Palmitate) .. £,000U.S.P. Unite 

with children of all ages...no unpleasant Vitamin D 800 U.S.P. Units 

aftertaste. Thiamine HCL (B,) ....... 1.5 mg. 

Riboflavin (B 1.5 mg. 


Convenient to give—as syrup from the new 
push-button dispenser, or as pediatric drops Vitenin 3 megm. 


from the 50 cc. bottle with handy calibrated Niacinamide . 10 mg. 
Pantothenic Acid 
) 
dre pper as Panthenol) .... 
Methylparaben 


KEEPS them growing eee and going eee better! Propylparaben 


Liquid Multivitamins Lederie 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, N.Y. QD 
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New... 
relieve 
spasticity 
and 
rigidity 


cereb ral superior to any drug now available... for 


Pp alsy relief of spasticity and rigidity.” 


*‘Most dramatic was the prompt disruption of ex- 


tensor thrust and the ability to tolerate locked braces for much longer 
periods of time, which led quickly to marked gains in physical ability.”” 


1. Phelps, W.M.: Arch. Pediat. 76:243 (June) 1959. 2. Spears, C. E., and Phelps,W.M.: Arch. Pediat. 76:287 (July) 1959. 
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INDICATIONS: Cerebral palsy marked by spasticity, athetosis or rigidity. In 
ataxia, Soma probably should not be used because of the degree of relax- 
ation produced. 


For children of five years or older, one capsule two or three times a day. 


suppLy: Capsules, each containing 250 mg. of Soma, bottles of 50. Also 


available: Soma tablets, each tablet containing 350 mg. of Soma, bottles of 50. 


Write for literature and samples. we, q > A 


capsules 


Wauace Laporatories, New Brunswick, N. J. 


General Tuformation . . 


Archives of Pedicztrics is published every month to provide an inde- 
pendent journal through which pediatric specialists and others who 
have data of importance in this field, can present their original material 


and research findings. 


Contributions are invited from practicing physicians and clinicians whose 
ancillary services include such specialties as pathology, radiology, odont- 


ology, psychology, ete. Only manuscripts not previously published will 


be considered, with original and one copy typewritten and double-spaced. 


Views and statements expressed are the sole responsibility of the author. 


Illustrations accompanying manuscripts should be clearly identified by 
number, carry suitable legends and show author’s name on reverse. 
(Original x-rays do not lend themselves to good reproduction.) A reason- 
able number of halftones will be reproduced without charge to the 
author, but lengthy charts, tables and extra illustrations must be handled 
by special arrangement. Drawings, diagrams and unusual lettering must 


be in India ink. 


Copyright protection is guaranteed all original material. Publisher’s per- 
mission must be requested for any and all reproduction. 


Reprints of articles must be ordered separately, and as promptly after 
author’s receipt of galleys as possible. Schedule of prices will be sent 


upon request. (Minimum order 250) 


Subscription Rates: U. S. and Possessions, $7.50 per year (price to stu- 
dents, interns and residents, $4). Canada, $7.75... Foreign, $8.25. Two 
vears, $12. Three years, $16. Payment by check, draft, postoffice or 
express money order. Please give six weeks’ notice of change of address, 


name under which subscription is entered, old and new address and 
current zone number. Address publisher should discontinuance be 


required. 


97a Your Pediatrie Reference Fille Complete? 


Back numbers of ARCHIVES OF PEDIATRICS prior to 1900 are 
few and far between, but the publishers can offer for sale an almost 
complete file of issues for most years SINCE that date. 


Write for the issues you need. 


Price: $1.00 per issue; $12.00 per volume (12 issues). 


ARCHIVES OF PEDIATRICS 
200 Park Avenue South at 17th St., New York 3, N. Y. 
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The impression that TAO is an unusually active antibiotic 
has steadily gained recognition by impressive clinical per- 
formance. Now come reports of in vive and in vitro bio- 
logical and biochemical evaluations that show TAO to be 
indeed unique."? 


TAO differs from other antibiotics in that it is metabolized to 
multiple active compounds which remain active throughout 
their presence in the body. These 7 derivatives (in addition 
to TAO) show activity against common Gram-positive patho- 
gens, including resistant strains of Staph. aureus. 


In light of these findings, take another look at TAO perform- 
ance: * 92% success in published cases of Gram-positive 
respiratory, skin, soft tissue and genitourinary infection 
¢ Effective against 78% of 64 “antibiotic-resistant” epi- 
demic staphylococci. (In the same study, chloramphenicol 
was active against 52%; erythromycin against only 25%)? 
* No side effects in 94%; infrequent reactions mild and 
easily reversed * Quickly absorbed + Highly palatable. 


Sound reasons te: Start with TAO to end 9 out of 10 common 
Gram-positive infections. 

Supplied: TAO Pediatric Drops —tasty strawberry flavor, 100 
mg. per cc., 10 cc. bottle. TAO for Oral Suspension —unusu- 
ally palatable cherry flavor, 125 mg. per tsp. (5 cc.), 60 cc. 


bottle. TAO Capsules—250 mg. and 125 mg.,bottles of 60. 
Prescription only. 

1. English, A. R., and McBride, T. J.: Proc. Soc. Exper. Biol. & Med. 
100:880 (Apr.) 1959. 2. Celmer, W. D.: Antibiotics Annual 1958-1959, 
New York, Medical Encyclopedia, inc., 1959, p. 277. 3. English, 
A. R., and Fink, F. C.: Antibiotics & Chemother. 8:420 (Aug.) 1958. 


positive 
infections 


(triacetyloteandomycin) 


Capsules/Oral Suspension 


New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being 
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modern once-a-day sulfa therapy in 


NEW 
CHI: 


Nlacety! Sulfameth idazine Lederie 


PEDIATRIC SUSPENSION... 


In a wide range of infections 
caused by sulfa-sensitive organ- 
isms, delicious new KYNEX Sus- 
pension is fully effective. Thera- 
peutic blood levels are rapidly 
reached and sustained on one 
easy-to-take dose a day. 


Young patients with urinarytract 
infections, bacillary dysenteries 
and many other common disor- 
ders, respond readily, improve 
steadily and before long are back 
on their feet. 


DOSAGE IN CHILDREN: Recommended first 
cay dosage is 1 teaspoonful (250 mg.) for each 
20 Ib. body weight administered immediately 
after a meal. The dosage for each day thereafter 
is Ye teaspoonful (125 mg.) for each 20 Ibs. ad- 
ministered once a day following a meal. 


SUPPLIED: Bottles of 4 fi. oz. Each teaspoonful 
(5 cc.) of cherry-flavored suspension contains 
250 mg. of sulfamethoxypyridazine activity. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River. New York ¢ Lederle ) 
Reg. U. S. Pat. Off. 
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The great operatic works of Rossini have 
been enioyed by millions for many decades 


Fines THAT ENDURE 


Good things endure... a work of art, 

a literary classic, a proud bridge... a dependable 

pharmaceutical. Such is Desitin Ointment. For over 

35 years Desitin Ointment has endured as an incom- 

parable, safe way to prevent and clear up diaper rash 

..and as a soothing, healing application in wounds, 
burns, external ulcers and other skin injuries. 

Desitin® 


Al 
4 
| 
BY 
, 
| 
/ 
‘ 
a 


the first nitrofuran 


effective orally 


in systemic bacterial infections 


brand of furaltadone 


Effective clinically in upper respiratory infections, 
pneumonias, soft tissue infections, bacteremia /septicemia, 


osteomyelitis, wound infections and pyodermas. 


Effective in vitro against the following organisms (isolated from clinical 
infections listed above) : 

Organism Sensitive Resistant % Sensitive 
Staphylococci* 181 99.4 
Streptococci 65 98.5 
D. pneumoniae 14 100.0 
Coliforms 34 91.8 
Proteus 5 50.0 
A. aerogenes 8 100.0 
Ps. aeruginosa 5 55.5 


*Includes many strains resistant to antibiotics. 

As with all nitrofurans in years of extensive clinical use, there is little or 
no development of bacterial resistance with ALTAFUR. 

NITROFURANS—a unique class of antimicrobials— 

neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 
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sulfonamide therapy at its best 


rapid, maximum recovery assured... 
because of rapid, prolonged high blood 
and tissue levels of triple sulfa mixtures. 


worry-free therapy... high urine solubility makes risk | 
Taactena! virtually negligible. As specific as antibiotics 


‘Each 5 ec, of TriSultany! syrup, or each tablet contai 
of total sulfas (equal parts of sulfadiazine, sulfamerazin 
thiazol 


_arlington-funk laboratories 


on of U.S. Vitamin Corporation, 250 East 4: 
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The Cover e264 John Lovett Morse (1865-1940) 


(Portrait, courtesy of “Journal of Pediatrics’) 


An important leader in the development of pediatrics in America, Doctor 
Morse entered the field from general practice. Interesting to note, he 
was one of the early applicants for certification. Dr. Morse held certih 
cate No. 1 by vote of the American Board of Pediatrics! He was later 
to have distinction as one of the founders and presidents of the American 
Academy of Pediatrics, and President of the American Pediatric Society. 


Dr. Morse was among the first to limit his work to children. His ap- 
proach was distinctly clinical, with an acumen and skill that earned him 
widespread reputation. Much of his time was given to hospital work, 
teaching and writing. 

His teaching career took him from instructor in children’s diseases at 
Harvard, to appointment in 1915 as professor of pediatrics, later becom 
ing professor emeritus. He was chief of the medical staff of the Chil 
dren’s Hospital, and Infant’s Hospital, as well as consulting pediatrician 


to other Boston institutions. 


From much of what is written about Dr. Morse, there is one salient 
point: he will always be marked as an unforgettable figure, liked and 
respected for the work he did, and held in high esteem for his deserved 
position in the days when pediatrics, as a special field of medical prac 
tice in America, was in the development stage. 


PROTECT Little Braves Scalps 


> SPECIALTY BY BREON 


Cravor is an antibacterial penetrating emulsion with 
Diaparene® Chloride (methylbenzethonium chloride) in an oxy- 
cholesterin absorption base of liquid petrolatum and lanolin. 
The absence of keratolytic agents renders it safe to use for the 
prevention and treatment of cradle cap.* 


* Pasachoff, H. D. and Ma fe, A. J.,**A New Treatment for Craale Cap™, N. Y. State Med., 
57:265-267, Jan. 15, 1957 


HOMEMAKERS PRODUCTS DIVISION 
George A. Breon & Company, 1450 Broadway, New York 18, N. Y. 
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“Ah, to Breathe Again!” 


Open spaces are no help in breathing, 
when nasal passages are shut tight 
from pollen or with head colds. 


Neo-Synephrine 


Pediathic Nasal, Spray 


0.25% + 20 ce. 
contains Zephiran® chloride 1:5000, antibacterial 
wetting agent and preservative for greater efficien-y 


In the handy plastic squeeze bottle 


Prompt and Prolonged Decongestion 


¢ Usually no compensatory 
vasodilation 


No sting 
Virtually no systemic reactions 


LABORATORIES 
NEW YORK 18, 
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NEW CLINICAL EVIDENCE 


offers additional proof that 


CREAM of RICE 
IS EASIER TO DIGEST 


than any other kind of cereal! 


In a study conducted with intubated men and women, 
each received a cup of Cream of Rice, oatmeal and farina 
on different days. From each subject samples were with- 
drawn periodically and tested for sugar. The amount of 
sugar tested was taken as the index of digestibility. 

Results showed that Cream of Rice was easier to digest 
and gave quicker food energy than the other cereals tested. 


RECOMMENDED BY 
LEADING PEDIATRICIANS 


More and more pediatricians are recom- 
mending Cream of Rice as one of baby’s 
first solid foods. Pediatricians are also 
recommending it for growing children— 
because it’s so rich in food value. < . Pornrakoa 

Both adults and children love the deli- — A mma 
ciously different taste of Cream of Rice. > Buick ENERGY 
That’s why it’s so good as a breakfast 
cereal, too! 


Cream of Rice is non-allergenic, low in 
sodium, low in fat—rich in Vitamin B,, 
Riboflavin, Niacin and Iron. 


Cooks in 2 minute! 


WRITE FOR PROFESSIONAL SAMPLES TO: 
GROCERY STORE PRODUCTS CO. 


Dept. C11/A, West Chester, Pa. 
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THE HOUSE-CALL ANTIBIOTIC 
® Reassuring wide range of action when culture and sensitivity tests are impractical 


8 Effectiveness demonstrated by its use in more than 6,000,000 patients 
since introduction of original product (Signemycin®) 


COSA-SIGNEMYCIN 


Capsules Oral Suspension Pediatric Drops 
125 mg., 250mg. raspberry flavored, 2 oz. bottle,125mg. raspberry flavored, 10 cc. bottle 


(with calibrated dropper), 5 mg. 


per teaspoonful (5 cc. 
per drop (100 mg. per cc.) 


Bibliography and professional information booklet Pfizer Science for the world’s well-being™ 


on COSA-SIGNEMYCIN available on request. 
PFIZER LABORATORIES, Division, Chas, Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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THE SYNDROME OF TRANSPOSTPION 
OF THE GREAT ARTERIES 


Eivira Osttunpb, M.D." 


New York 
CASE REPORT 


A full-term female infant, R. S., was born at United Hospital to 
a young, healthy, unmarried, colored woman. No history was ob 
tained of any illness of the mother or of any disorder during early 
gestation. This was the second pregnancy ; the first had resulted in 
abortion about the third month. Subsequent to this birth the mother 
has been delivered of another full-term infant, normal except for 
supernumerary digits. A maternal aunt had a similar defect, but 


there were no other known familial anomalies. 


The infant weighed 7 Ibs. at birth and was found normal on 
physical examination with the exception of a heart murmur. A 
harsh and loud systolic murmur was heard over the precordium, 
maximally in the third left intercoastal space. There was no respira 
tory difficulty, and no cyanosis was visible. Cord Wassermann was 
negative. Baby regained her birthweight in six days, and therefore 
was discharged with the mother at that time. As the mother’s place 
of residence was located outside the hospital district, baby, on dis 
charge, was referred through Social Service to the Cardiac Clime 
at the county hospital (Grasslands). Subsequently infant was seen 
at said clinic. 

At 12 weeks of age baby was readmitted to United Hospital with 
acute respiratory symptoms simulating pneumonia. To mother’s 
knowledge baby had thrived and been well till the day prior to 
admission when nasal discharge and cough developed. On admis- 
sion baby was promptly treated for the acute infection and it was 
later determined that she was in congestive failure. She had low 

* Consulting Pediatrician, St. Luke's Hospital, New York City, Director of Pediatrie 
Cardiac Clinic, United Hospital, Port Chester, N. ¥ 
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grade fever, anorexia, cough, restlessness, slight cyanosis, dyspnea 
with retraction, and inconstant crackling pulmonary rales. In addi- 
tion there was tachycardia (208 per min.), cardiomegaly, some 
periorbital edema, a palpable liver, and a gallop rhythm, together 
with a harsh, grade 3 systolic murmur along lower left sternal 
border. The child was digitalized and after she had been stabilized 
on the drug, the heart was found to be enlarged and over-active 
(140-160 per min.). Tachypnea was present, but there was now no 
chest retraction, and no visible cyanosis. The harsh systolic mur 
mur was audible over the whole precordium and transmitted to the 
back; but it was best heard in the third and fourth intercoastal 
spaces near the sternal edge. P. was present and duplicated. [By 
x-ray (fig. |) the heart was generally enlarged with a convex lett 


Fic. I—L Fic. | 


border, a downward and laterally pointing apex; and there was 
increased convexity to the right of the sternum, as well as evidence 
of left atrial enlargement. Lung vascularity was amplified, and 
there was a striking increase in the hilar vascular markings. The 
ECG (fig. IL) showed right axis deviation, dominance of the right 
ventricle, and increased height of the peaked P waves in Lead IT. 

The child’s stay in the acute hospital had to be prolonged due to 
the fact that she developed diarrhea while there. Though very ill, 
she recovered and was then transferred to St. Luke’s Convalescent 
Hospital, weighing 10 Ibs. 6 oz. at 4 months of age or 4 0z. above 
her admission weight a month earlier. This is 76% of the normal 


expected weight for age. 
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At the Convalescent Hospital digitalis maintenance was con- 
tinued; and child was kept free of infection. She became more 
responsive, but her physical development and growth lagged in- 
creasingly (Fig. 111). At times a diastolic murmur was heard leift- 
ward of the sternum. Systolic blood pressure was 90; Hb. 9.6 gm. ; 
R.B.C. 5,500,000. The baby spent considerable time on a terrace 
adjoining the nursery, and in that favorable lightexposure it was 
first noticed that she became faintly cyanotic at times, even while 
at rest. The cyanosis gradually increased in degree and frequency 
during the subsequent 2 months. It was then suspected that her 
congenital lesion was something more than a ventricular septal de- 
fect which heretofore had been the diagnosis. For that reason she 
was sent in to St. Luke’s Hospital, N. Y. for cardio-respiratory 
studies. These were done by Dr. A. L. Loomis Bell, Jr. when child 


was 6 months of age. 


On catherization the pulmonary artery could not be entered from 
the right ventricle. There was high right ventricular pressure. 
From what appeared to be the region of the superior vena cava 
catheter passed into a vessel (anomalous) which led into the right 
lung. Oxygen saturation and pressure values are shown in the 
following table: 


QO. Content (cc% ) Pressure (mm Hg. ) 
Rt. Vent. 79 79/4, 89/3 
Rt. Atrium 10.7, 8.1 4 
VC. 5.1 
5.9 
Lt. Pulm. Vein or 
Lt. Atrium 16.25 
Rt. Pulm. Vein 14.25 
Brachial Artery 9.85 — 48.25 Saturation 
Angiocardiogram — in A-P plane only (Fig. IV) showed 


prompt and complete filling of the aorta from the right ventricle 
when but a mere trace of dye showed in the pulmonary artery. 


On completion of these studies baby was returned to the Con- 
valescent Hospital where her status remained unchanged for the 
next 2 months. Then a viral type of respiratory infection (Asian 
lu) gained entrance to the institution, and the patient promptly 
developed the malady. 


Again she showed signs of failure. Digitalis was adjusted; she 
was given oxygen, various antibiotics, and special nursing care. 


NovemMBer 1959 
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After a fortnight she improved, but the improvement was of short 
duration. In a week she relapsed. There was increase in cyanosis 
and polyeythemia (Hb. 15 gm., R.B.C. 9,000,000), and signs of 
failure worsened. This time she did not respond to any treatment. 


She died, 9 months of age. 


Fic. IV Fic. V 
The cardio-pulmonary studies had been considered incomplete 
inasmuch as the catheter had not entered an efferent vessel from 
the right ventricle. Despite this, the studies, together with the clini 
cal facts, supplied the necessary information. Brietly stated these 
features were: Infant with significant murmur from birth thrived 
in the postnatal period ; but at 4 months an acute respiratory infec 


tion precipitated failure, and heart was then enlarged. Central cy 


anosis appeared shortly thereafter and increased. Growth dimin 
ished. Partial pulmonary drainage to right heart was demonstrated, 
but there was no left-to-right shunt found below the atrial level 
Right ventricle had high pressure. Aorta filled completely from this 
chamber but pulmonary artery showed no direct supply therefrom. 

The postmortem examination was done in the pathology depart 
ment at St. Luke’s Hospital, N. Y. by Dr. Nora Spens. Photograph 
of the heart was provided through the kindness of Dr. Rudolf 
Garret of that department. The findings were as follows: 

Heart weight: 93 gm. (Normal 35 gm. ) 

One vein (cut off with lung) led into the auricle of the right 
atrium. Vessel was presumed to originate from the right lung as 
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it was located in association with right branch of pulmonary artery 
Left common carotid arose from right innominate. Left subclavian 


arose from the aorta, but it was a vesse! of unusually small caliber. 


Pulmonary artery originated immediately to the left of the aorta, 


and for a distance of one inch these two vessels lay back-to-back, 


densely adherent. The Ductus was identified as a fibrous cord be 


tween the two. 


Both atria were dilated. Foramen Ovale was probe-patent but 


functionally closed. A defect of 7x3 mm. was present high in the 


muscular part of the interventricular septum at the muscular mem- 


branous junction. Rt. ventricle was markedly hyperthrophied (each 


ventricle 1 cm. in thickness). The aorta with coronary ostia and 


normal valve leaflets arose from the right ventricle and curved to 


the left in the normal way. The pulmonary artery came off from 


the left ventricle, and its valve cusps were thickened with some 


calcification of commisures (Fig. V). 

. Distribution of the coronary arteries was normal ; but the origin 

7 of the aorta was rotated, so that the left coronary artery arose from 

‘ the cusp which was posterior and the right coronary arose from 


the left anterior cusp. Both coronary ostia were larger than normal 


lungs were congested, and both lower lobes were solid. The 


only vestige of an inflammatory process was seen in the smaller 


bronchi which showed desquamation and inflammatory exudate. 


Other organs were normal. 


DISCUSSION 


Complete Transposition of the Great Arteries of which this case 


is an example is recognized as a relatively common cause of failure 


and death during the early months of life in cyanotic infants with 


cardiomegaly. 


Kmbryologically the defect is an early one, and it is centered in 


the core of the heart. When, in the course of development, a septum 


forms in the primitive tubal heart and the single bulbar trunk that 


leads off therefrom, it is necessary for that septum to form in such a 


way that the two circulations will cross. If this is not contrived, 


venous blood will not enter the pulmonary circuit nor oxygenated 


blood the systemic ; instead there will be two “parallel” independent 


circuits, This crossing of the circulations is accomplished in the bul 


bus cordis by specific torsion of that chamber*’*". Such rotation at 


the efferent end of the heart spirals the bulbar septum which divides 


the two arterial trunks and this permits normal connection so that 


NoveMBER 1959 


i 
> 
| 


OstLuNnp: Transposition of Great Arteries 


the vessel from the right ventricle leads off to the lung and the 
vessel from the leit ventricle becomes the systemic trunk. If this 
specific torsion fails, the normal absorption of the primitive bulbus 
is interfered with and we have this arrest called Transposition. In 
Transposition there may be various degrees of displacement of the 
origin of the two big vessels, but the most common is Complete 
fransposition as in this case with aorta arising from the right ven- 


tricle and pulmonary artery from the left. 


Because of this abnormal take-off of the two arterial trunks from 


the heart Complete Transposition is a grave lesion. In the first 


place, the systemic circulation is supplied by venous blood which 
recirculates from the right ventricle. Our case had a scant 50% 
oxygen saturation. This is inadequate for growth as our patient 
demonstrated. Secondly, the coronaries, too, get venous blood from 
the aorta; and, beyond doubt, this is a major factor which brings 
on the early failure, so frequently a feature of this anomaly. Then, 
too, in cases with but one opening between the two circulations 
(such as ventricular septal defect), and especially if the defect is 
not a large one, then there is a third source of strain on the heart 
due to the meagre and difficult shunt. In these cases oxvgenated 
blood can be shunted to the aortic side only when the right ven 
tricle has pumped enough blood through the defect into the pul 
monary side to raise that pressure above the systemic. It is obvious 
that such a scanty supply of aerated blood, obtained in this devious 
Way, constitutes a precarious lifeline to the patient and, in turn, 


demands a tremendously increased cardiac output. 


Our case was actually a Complete Transposition with Compl 
cations in view of the added vessel anomalies. The anomalous 
pulmonary vein, a favorable defect in this case, which brought oxy 
venated blood to the right heart, gave our patient a fair oxygen 
saturation and it explained the lack of early and deep cyanosis 
so commonly present. This steady inflow of saturated blood from 
one puhaonary vein must of necessity have caused the ventricular 
shunt to be a right-to-left shunt (fitting the right ventricular sat 


uration figure ). 


To a certain extent, duration of life in these transposition cases 
is dependent on the intra- and extra-cardiac communications. Our 
case had two such communications, a ventricular septal defect of 
fair size and one pulmonary vein emptying into the right heart, 
neither of which is a “closing” type of defect. From this standpoint 


our patient was better off than most. The set-up of this transposi 
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tion seemed compatible with a longer life. Yet her course was not 
too different from that of the average transposition. 


To be sure, she survived two infections, one respiratory and one 
enteric. For each she was given specific antibiotic therapy. For 
the final infection no specific treatment was available (nor was the 
influenza vaccine available prior to the time she developed the ill- 
ness). For this viral respiratory infection the patient was a bad 
risk. In this case then, the external factor, Asian Influenza, influ- 


enced the course. 


Most transpositions die early in infaney. 859% of Keith’s series” 
from the Hospital for Sick Children at Toronto had died during 
the first 6 months of life ; and Nadas’ series” from Boston Children’s 
Medical Center showed that only 8% survived by the end of the 
first vear. This high mortality and rapid course has stimulated 
various surgical attempts at treatment. In 1950 Blalock and Han- 
lon” published their operative results on 33 transpositions. They 
used extracardiac shunts on the majority, but in some they created 
an atrial septal defect. In others they used a combination of the 
two, and they felt that the combination gave the best results. The 
authors did not consider their results striking, however. But it ts 
interesting to note a recent report from Children’s Hospital, Phila- 
delphia, by Ash et al’ 
results in the cases which were given an artificial atrial septal de- 


In their transpositions they report better 


fect than in the cases treated by other surgical methods. In 1955 
Lillehei et al published their series of 32 cases which they had 
operated on using venous transplant procedures (pulmonary vein 
to right auricle, and in some cases the additional shunting of cava 
to left auricle). At the time of publication of that study only 22% 


had survived the operation more than a year. 


Baffes” has pursued the method of transposing the venous re- 
turn; and he has planned his procedure as a two-stage operation. 
In the first stage the inferior cava is anastomosed to the left atrium, 
and the right pulmonary veins to the right atrium. This gives the 


patient better than a 50% correction in oxygenated blood supply 


as it crosses that much of the circulation. Second stage is planned 
to complete venous transposition. The mortality is over 30% for 
the first-stage procedure. Other methods have been tried'***. 

If one regards carefully the hearts of transposition cases that 
have been thoroughly studied” ”*", one finds more malformation 
than the name implies. Misplaced or transposed origin of the two 
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arterial trunks is not the only derangement. For survival there 
must be at least one communicating defect; but there are other 
evidences of disorganized structure. There may be, and there 
usually are abnormalities at the cardiac ostia. The semilunar valves 
are often involved. Commonly there is pulmonary valve obstruc- 
tion as in our case. At times the obstruction is located in the right 
ventricular outflow area, e.g. in the infundibulum or at the crista 


supraventricularis. The atrioventricular valves are sometimes in- 


verted. Moreover, the ventricles are at times disorganized ; septa- 
tion may be incomplete or there may be false septation. Sometimes 
the muscle bundles of the right ventricle are abnormal. Coronary 


vessels may be inverted or malpositioned. 


Altogether this defect, due to faulty absorption of the bulbus 
cordis’*""""’, is a comprehensive defect with a variety of mani 
festations. Sir Arthur Keith aptly labeled it a “syndrome”. 


It is easy to understand that a heart so fundamentally handi- 
capped should fail early. It is also obvious that surgical treatment 
at best can only ameliorate this type of anomalous heart. It is an 
inefficient organ full of handicaps and cannot become the smoothly 
propulsive organ that will function as the normal heart. 


Therefore, prevention must be the ultimate aim. But prevention 
is not possible as long as we are ignorant of what to prevent. As 
yet we do not know if this defect can be acquired ; and if so, whether 
some factor in the mother or the mother’s environment can be the 
cause. If there is a maternal environmental cause, then practicing 
physicians are the ones who can ferret out this and establish the 
relationship. 


But it is not the pediatrician nor the cardiologist attending the 
infant with transposition who can get this information. By the 
time the infant’s heart defect is discovered and diagnosed, the 
circumstances of the mother at that time in pregnancy when the 
defect occurred, will have been forgotten. It is rather the physician 
attending the mother during pregnancy who can with some ac 
curacy obtain such detailed information on her environment. To 
be of value this information must be minute and meticulous and 
it must be obtained at the first pregnancy visit. 

As a rule, the practitioners who engage in obstetrics are pri- 
marily interested in the climactic delivery and in that part of the 
pregnancy which affects the mother. It is difficult to stimulate 
their interest in that intangible period of pregnancy, the first tri 
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mester which is more significant to the offspring than to the mother. 
And it is difficult to stimulate their interest to such a point that 
they will in each case give painstaking time to a questionnaire 
which will review the mother’s total environment. Yet, this would 
be a direct way to the answer. 


Group pediatricians practicing with physicians who give prenatal 
care are ideally situated to stimulate such interest in that important 
but unfocused gestational period, the third to eighth fetal weeks, 
when the structure of the heart, as well as of the other organs, is 


formed. 


It is hoped that this case report will intluence some group pedia- 


triclan to start such a search. 
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CONCERN ABOUT RADIATION IN X-RAY DIAGNOSIS 
REAL OR UNREAL 


Herpert V. von GAL, M.D.* 


Connecticut 


It is often difficult in this day and age not only for the public to 
decide what is actually to be considered dangerous in relation to 
radiation, but also for the busy physician to evaluate all the technical 
information and to apply it in relation to his own practice. Under- 
standing a “rad” is of little help in deciding whether an amount of 
radiation is dangerous either to his patient or himself. The confu- 
sion is multiplied by the lack of definite figures that can be given as 


to the maximum dosage that a person may receive without danger. 
In this brief paper, | hope to explain with a minimum of detailed 


radiation physics the relationship of radiation exposure in diag- 
nostic X-rays to the pediatrician and his patient. 


Many patients and physicians who read newspaper articles on 
the occurrence of leukemia, cancer or even sterility of patients fol- 
lowing X-ray exposure fail to differentiate diagnostic X-rays from 
the therapeutic. Although radiation in large doses can unquestion 
ably cause such somatic changes as erythema, loss of hair, sterility, 
death of epiphyseal centers in a growing child, depression of bone 
marrow, leukemia, cancer, and death of the individual, none of these 
somatic changes should ever be of any real concern in properly used 


diag ystic X -rays. 


I know of no verified reported cases of sterility, carcinoma, 
leukemia or other lymphomas that can be detinitely attributed to 
normal diagnostic X-ray procedures. While therapeutic terminol 
ogy usually deals with hundreds or thousands of roentgens, the 
diagnostic procedures usually deal with small fractions of a single 
roentgen. If then, normal diagnostic X-rays are not a major con 
cern in producing malignancy or sterility, the major consideration 
is the possibility of gonadal exposure and genetic change and, there 
fore, of immediate interest to the pediatrician. Whereas somatic 
changes are limited to the individual and stop with the death of 
the individual, genetic changes may have lasting effect and pass on 


from generation to generation. 


* Associate ‘ lowist, ospita Crreenwich, Conn 
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When considering X-ray dosages to a person, we must realize 
that exposure to radiation type energy is not new but man has been 


exposed continuously to it since the world began. This type of radi- 


ation is called natural background. This consists of cosmic rays plus 
the radioactive materials in our body and the environmental ex- 
posure from natural occurring radioactive substances in the earth. 
\dded to this naturally occurring continuous radiation exposure, 1s 
the man-made exposure of fall-out from atomic weapon testing, 
medical and dental X-rays, television, radioactive luminous dials, 


certain glassware, eyeglasses, ete. 


rERMINOLOGY 


It is necessary to explain briefly the terminology used in relation- 
ship of one term to another. [t is simplest to consider a roentgen (Tr) 
as a specific quantity or amount of radiation.* One milliroentgen 
(mr) is one one-thousandth (1/1000th) of a roentgen. A rad is 
used to signify the absorption of radiation energy in human tissue. 
One rad may be considered interchangeable with 1 roentgen and 
so also their fractions, i.e., milliroentgen or millirad. 


Primary radiation from an X-ray machine is that coming directly 
from the target of the X-ray tube. That portion of the primary beam 
that is directed out of the tube housing and limited by cones, dia 
phragms or other collimators is called “the useful beam.” The use- 
ful beam is that which is used to penetrate the portion of the body 
to be examined and expose the film. When \-rays strike an object 
such as body tissue some of the radiation is scattered in all directions 
similar to the dispersion of a beam of light by fog. This is called 
scattered radiation and explains why even when the useful beam 
is confined to the chest of an individual small amounts of scattered 


radiation reach the gonads. 


RECOM MENDED LIMITATIONS OF RADIATION EXPOSURES 


The effects of radiation exposure have been of great concern to 
the radiologist almost since the discovery of X-rays in 1895. The 
National Committee on Radiation Protection was formed in 1929 
upon the recommendation of the International Commission on 
Radiological Protection and since that time has utilized some of 
the foremost men in the various fields of medicine, physics, biology 

*Roentgen is that quantity of X or gamma radiation such that the associated corpuscu 


lar emission per 0.001 gm of air produces, in air, ions carrying 1 ESU of quantity 
of electricity of either sign. 
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and genetics to set forth standards of radiation protection. It was 
not until 1956, however, when reports by the National Academy 
of Sciences in this country and the British Medical Research Coun- 
cil in England’ were made that the general public became alarmed 
about radiation exposure. 

It has been recommended by the Committee on Genetic [Effects 
of Atomic Radiation of the National Academy of Sciences* that 
from conception to thirty vears of age the general populations’ re 
productive cells should not be exposed to an average total accumula- 
tive dose of more than approximately 14 roentgens. Of this 14 r 
total, 4.3 r is natural occurring background and the remaining 10 r 
is man-made radiation, As stated in the National Academy of 
Sciences report we are now using approximately 3 or 4 roentgens 
of medical X-ray during this 30 years. This figure is felt by many 
to be somewhat high and that the general population is being ex 
posed to much less radiation from diagnostic X-rays than stated 
in the above report. It is the attempt of manufacturers of N-ray 
equipment and of the radiologists to always keep the exposure to 
a minimum. 

The total of 10 man-made roentgens admittedly is for the popu 
lation as a whole and the recommendation for the maximum per 
missible dosage for those exposed to radiation occupationally is 
naturally higher. It is recommended that no individual, even 
though occupationally exposed, should receive more than a total 
accumulated dose of 50 roentgens to the gonads up to 30 years 
of age and not more than 50 roentgens additionally up to 40 years 
of age, or a total of 100 r up to age 40. 

In the newest recommendations of the National Committee on 
Radiation Protection*, the limits for occupationally exposed 
workers corresponds to an average of 5 r per year after age 18, 
of whole body exposure and 1.5 per week of limited portions such 
as the hands. As stated, in the Manual* prepared by the American 
College of Radiology, if these recommendations are followed out 
little deleterious effect from radiation is expected—although some 


effect may be shown, such as statistical shortening of life expect 


ancy, currently estimated at about one day per 1.0 r of whole 
body exposure. 
GENETIC CONSIDERATIONS 


In 1927 Muller presented his findings on gene mutations follow 


ing exposure to ionizing radiations of fruit flies. Although it is 
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generally agreed that all radiation gene mutations are harmful, it 
it very difficult to evaluate how harmful. Most all figures of ab 
normal gene mutations have been obtained from experiences with 
fruit flies, mice and other lower animals. Data like this is difficult 
to obtain in humans. Genetic injury from radiation has not, as vet, 
been conclusively demonstrated in man. It is possible, although 
not known, that man may have a more stable gene than lower 
animals. However, as in all the protective measures set up con 
cerning radiation, the most conservative estimates of exposure and 


limitations are the ones set forth to insure safety. 


All radiation induced mutations are cumulative and genetic hari 
is proportional to the total dose over the reproductive years. Muta 
tions of this type are all felt to be undesirable. In the report of the 
National Academy of Science* it was concluded that the most 
logical estimate of what would be considered the doubling dose of 
gene mutations by radiation exposure lies in the range of 30 r to 
SO r. If it is considered that 2 percent of all live births in the United 
States have defects of genetic origin, then if a doubling dose of 
radiation were given, this would rise and eventually be doubled. 
This estimate would be based on the premise that every person in 
the reproductive years would have to be exposed to this amount of 
radiation and not just a small segment of the population. This, 
of course, would not take place in one generation but would bi 
spread over many generations. Geneticists have estimated that 
about half the damage would occur in 30 to 50 generations and 


approximately ten percent cf this would be in the first generation. 


Although we should be well aware of radiation induced muta- 
tions, we must realize that harmful mutations occur from many 
sources. These so-called spontaneous mutations have always been 
with us and may very possibly be greatly increased by such new 
things in our present life as drugs, smoke, food coloring, insecti 
cides, smog, automobile exhaust, preservatives, ete.” Dr. Lars 
Ehrenberg and his Stockholm University research team have re- 
cently reported on experimental work on temperature elevation of 
the male reproductive organs as the result of wearing clothing and 
its relation to gene mutation. Thermocouple observations of the 
scrotal skin in humans both clothed and nude showed variations of 
3° centigrade in temperature. Correlating these observations with 
fruit fly determinations of gene mutations in relation to tempera- 
ture change, they have made the rather amazing statement that 
the wearing of clothing in the human may be a hundred to a 
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thousand times more dangerous from a genetic standpoint than 
those now estimated for different sources of radiation including 


atomic testing and necessary medical radiation, 


AMOUNT OF GONADAL EXPOSURE IN 


VARIOUS DIAGNOSTIC X-RAYS 


In considering radiation exposures to the gonads of infants and 
children during diagnostic procedures, it is even more difficult to 
calculate definite quantities of radiation per individual exposure 
than in adults. Gonadal exposure in a growing child varies with 
the size of the patient at the time of exposure. Infants require less 
radiation for comparable examinations than do older children o1 
adults. It is suggested by Standford & Vance® that when the re 
productive organs of a child are in the direct beam, the average 
radiation received is 0.1 to 0.2 of that for adult males, where as 
for females it might be half the adult quantity. Because of the small 
size of the patient, it is often difficult to confine the exposure to 
the area desired in an infant—and only too frequently no attempt 
is made at all to limit the area of exposure. It is easy to understand 
whereas the area of exposure on a chest film of an adult would 
only give small amounts of scattered radiation to the gonads that if 
the same size area of film were exposed with an infant on the film, 
the entire body would be exposed and the gonads would be in the 
primary beam. It is not only the amount of exposure that is im 
portant but what area is being exposed. If the same factors are 
used to expose a skull as a hip, the exposure of the gonads from 
the former would be negligible whereas the latter may be signifi 
cant. The majority of diagnostic X-ray examinations of children 
relate to the head, chest or extremities and less commonly to those 
areas which have a greater tendency to include the gonads in the 
primary beam—such as pelvis, abdomen, lower spine and hips. A 


diagnostic X-ray examination of a child’s skull, foot, forearm, 


upper arm or hand give exposures to the gonads of less than 1 


mr per examination.‘ This amount of exposure to the gonads is 
negligible and is approximately that which we may receive every 


day from natural background radiation. 


\ single radiograph of the chest taken with proper technique 
will expose the gonads to approximately 0.3 mr.4 This is obviously 
an infinitesimal amount and should be of no concern from a genetic 


standpoint, 
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Stomach and upper gastro-intestinal series including both films 
and fluoroscopic exposures and using the proper techniques will 
expose the ovaries and also the testes, when not shielded, to a few 
hundred milliroentgens in a complete examination.* During an 
examination of the lower intestinal tract the gonads will also receive 
approximately a few hundred milliroentgens. 

Diagnostic X-ray examinations such as intravenous pyelograms, 
lumbar spines, pelvis, and hips may give a total gonadal dosage of 
approximately 1 r and most of these procedures give much less 
than 1 r. The use of high voltage or heavy filtration can reduce this 
exposure considerably. Laughlin & Sherman® state that gonadal 
exposures of the female in pelvic examinations may be reduced to 
as low as 20 mr. Male scrotal shields markedly reduce gonadal 
exposure during these types of examinations. 

Dental examinations done with the proper equipment can give 
very low exposures not only to the gonads but also to the skin and 
bone marrow. Skin doses of less than 0.1 r per film and ovarian 
doses of 0.06 mr. per film have been reported with 0.34 mr for the 
testes*. Here again, male gonadal dosage can almost be completely 
eliminated by shielding. 

Although pelvimetric studies in the pregnant woman are not 
directly related to pediatric practice, they are indirectly of great 
concern to the pediatrician. There appears to be some controversy 
over the possibility of injury to the embryo or fetus following pelvi 
metric studies during pregnancy. In 1956 Stewart'® and his associ 
ates put forth statistical evidence favoring the possibility that 
leukemia occurs about twice as frequently in those children whose 
mothers had X-ray pelvimetry as those who did not. In 1958 a 


report from Australia’! would imply that there is no definite evi- 


dence that abdominal X-ray exposures of mothers during pregnancy 
tend to increase leukemia in the children of these pregnancies. It 1s 
interesting to note in relation to whole body irradiation of the fetus 
that no cases of leukemia have been reported during the first decade 
in Japanese children who were irradiated in utero by the atomic 
bomb™. In 1957 Robinow and Silverman™ stated that thus far no 
fetal malformations had been traced to diagnostic X-ray procedures 
during pregnancy. 

The Russells™ have stated that as low as 25 r in the early stages 
of gestation have been effective in producing changes in the deve- 
loping animal embryo. Fortunately all diagnostic procedure would 
give exposures well below this figure. Because of the known 
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sensitivity of the developing cell to radiation, it is generally agreed 


that if possible pelvimetric studies should be done near term 
Routine abdominal X-ray examination that can safely be withheld 
should be done after delivery. No X-ray examination that is felt 
necessary for the well-being of a mother or unborn child should 


ever be withheld. 


FLUOROSCOPIC EXPOSURES 


Fluoroscopy of any portion of the body gives many times the 
radiation exposure than a comparable film study of the same area 
Unfortunately some pediatricians still use the fluoroscope in routine 
evaluation of infants and children. One of the most difficult studies 
of radiology is the fluoroscopic evaluation of an infant’s chest 
A single chest film will not only give a much clearer and more 
permanent evaluation of the chest with less distortion but the ex 
posure to the patient is infinitesimal as compared to the fluoroscopic 
examination, The exposure to the pediatrician is completely elimi 
nated by a chest film rather than fluoroscopic evaluation. 

One-minute fluoroscopy of the chest in an adult gives approxi 
mately the same total radiation exposure to the gonads as a hundred 
chest films. Fluoroscopy of an infant's chest using large fields and 
improper techniques with inadequate equipment undoubted!) gives 
exposure to the gonads comparable to many thousand properly 
exposed chest films. It is probably safe to say that nearly one hun 
dred percent of fluoroscopes that have not been recently calibrated 
by an accredited radiation physicist and his recommendations fol 
lowed out are giving many times the exposure to the patient neces 
sary for satisfactory fluoroscopic visualization. 

Fluoroscopy done with the proper equipment and an experienced 
fluoroscopist is naturally a very small risk for the information 
obtained when the examination is necessary. The diagnosis and 
localization of a tracheo-esophageal fistula in the newborn or the 
diagnosis and reduction of an intussusception in a child or even 
the confirmation or denial of a duodenal ulcer in a child with upper 
abdominal pain are some examples of necessary fluoroscopic ex 
amination, 

\ll fluoroscopy should only be done for a very limited few 
pediatric patients. The routine fluoroscopic examination of either 
infants or children is to be condemned. Necessary fluoroscopy 
should only be done by an experienced fluoroscopist who has taken 


time to accomodate his eves and only using the proper equipment 
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EXPLAINING DIAGNOSTIC RADIATION EXPOSURE TO THE PATIENT 


It is difficult to explain radiation exposure to the patient in a 
few words to allay his or her fears as to its possible dangers in 
diagnostic work. It is not always comforting to an intelligent person 
to have a simple negative answer to the, question of whether an 
\-ray will be harmful. It seems to me that the most graphic and 
comprehensible way of explaining amounts of diagnostic radiation 
exposure is by relative amounts of comparable every-day natural 
or common man-made exposures. Table “1” is an attempt to make 
these comparisons readily available and understandable. 


APPROXIMATE GONADAL RADIATION COMPARABLE 
TO DIAGNOSTIC CHEST FILM EXPOSURE* 


1 Day of wearing a luminous dial watch** 


Difference in gonadal exposure of 1 day living in a brick & 
concrete apartment as compared to 1 day in wooden house 


Trip across U. S. in air liner. 


Difference in living one day in Colorado Springs as compared 
to one day in Pittsburgh, Pennsylvania 


Average natural background exposure to individual eacl 
day 


*Skull, foot, forearm, upper arm and hand examinations may 
he substituted for chest film 


**Estimated from Libby." 


As previously stated, diagnostic radiographs of the chest, skull, 


foot, forearm, upper arm and hand all give gonadal doses below 
1 mr per examination. For all practical purposes, the gonadal ex- 
posure from any of these examinations may be considered the same 
and in comparison may be used interchangeably. 

Variations in amounts of radiation exposure by changes in alti- 
tude are readily available for comparison, the greater the altitude 
the more cosmic radiation exposure. Arother common exposure 
comparison is that of the radioactive content of the minerals in 
a brick and concrete building as compared with the neglibible 
radio-active content of a wooden building. 

The areas of greatest exposure are those which include the gonads 
in the primary beam. Some of these examinations may give ex- 
posures to the gonads up to one thousand mr (1 roentgen). Al- 
though these figures are much higher than those for the previously 
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mentioned examinations of chest, skull, ete., there is no need for 
concern if the examination is done with the necessary precautions 
and indications. Many thousands of persons have been exposed to 
much higher dosages of radiation to the gonads without deleterious 
effects. In various areas of India the background radiation may be 
as high as 1000 mr to 2500 mr per year. Preliminary reports have 
indicated that no abnormal degree of adverse mutational changes 
have occurred in these people who have lived there for many gen 


erations 


CONCLUSION 


The problem of minimizing radiation exposure as it relates to 
pediatrics in X-ray diagnosis is not one of discontinuing necessary 
informative examinations but the judicious use of proper equip 
ment. This should only be done by well trained personnel who are 
aware of the benefits as well as the inherent dangers. 

Routine fluoroscopic evaluation of infants and children should be 
discontinued. During fluoroscopic evaluation of an infant done 
with out-dated equipment and large fluoroscopic fields, the gonads 
may receive an amount of X-ray exposure equal to many thousand 
properly taken chest films. 

All X-ray equipment should be routinely calibrated by a radiation 
physicist and his recommendations followed out. A’ practical and 
useful guide for the use of X-ray diagnostic equipment is the 
Manual* prepared by the American College of Radiology. More 
detailed information may be obtained from the National Bureau of 
Standard Handbooks*. 

Despite the greater use of diagnostic X-ray, much less radiation 


exposure may be received by the patient per examination than 


formerly because of the great improvement in the equipment used. 
ven older equipment with minor changes such as added filtration 
may reduce the exposure to the patient many fold. 

The more common examinations such as chest, skull and ex 
tremities give negligible amounts of radiation exposure to the 
gonads. Examinations around the pelvic area which naturally give 
higher gonadal exposures are much less commonly used in pedia 
trics. Naturally, as in all X-ray examinations, they should only be 
done when specifically indicated and then with the proper equip 
ment and precautions. If this is followed there should be no real 
concern about radiation exposure in any diagnostic X-ray proce 


dure. 
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F*84, R. M.: The Chemotherapy of Tuberculosis in Infants: 
Kight Year Follow-Up. ( Medical Journal of Australia, 45 40, 
July 12, 1958). 

The long term (8 to 10 years) fate of 40 Mantoux positive in 
fants, aged under three years, who were given antituberculosis 
chemotherapy for six weeks, has been analysed. Results have 
shown that such treatment appears to reduce the incidence of com- 
plications to the disease and its subsequent relapse in later life, at 
least before adolescence is attained. Childhood tuberculosis has 
heen discussed, and a plea has been made for the treatment of all 


recently infected children with a clenotherapy regime which is 


effective not oniy in preventing complications, but also in prevent 


ing subsequent relapse of their disease. 
Author’s Summary 


NoveMBER 1959 


+46 
3 
5 
- 
“e 
<4 
11 
le 
13 
14 
15 
{ 


TRAUMATIC MULTIPLE HYPEROSTOSIS OF BONE 
C. pE Sitva, M.D.* 


SUSANTHA JAYARATNE, M.B., B.S.** 


Ceylon 


This is a case of a male child 11 months old who was admitted to 
the Children’s Hospital, Colombo on 25.11.57 with a history of 
swelling of the limbs of 2 months’ duration. 

The child was the youngest in a family of 5. The first pregnancy 
ended in an abortion at the third month. The second and third 
children are normal and are © years and 3 years respectively. The 
4th child died at 9 months of age of febrile convulsions. This infant 
was born at full term in a maternity hospital, delivery being normal. 
There was no history of neonatal asphyxia. He was breast fed for 
only 8 days. Thereafter the child was fed on full-cream milk and 
orange juice was given from the 3rd month; about 3-4 oranges a 
week. The child was given one dram of milk of magnesia every 
other day from the age of one month, to the time of admission to 


hospital. He was in good health until he was 6 months old but 


at that age he developed a diarrhoea which lasted for about 2 
weeks 

When he was 9 months old the mother noticed a swelling of the 
lower end of the left upper arm which gradually increased in size 
to involve the entire upper arm. The child would not sleep on the 
affected side. The swelling felt woody, hard and tender to the 
touch. This swelling subsided in one week and the right upper 
and lower limbs developed similar swellings which lasted for 3 
weeks. 

On admission the child was found to have slight swellings at 
the lower ends of both upper arms which were tender but not 
warm nor red. The patient was very irritable and his weight on 
admission was 13 Ibs 12 ozs. These swellings subsided in about 
a week's time. In about 2 weeks’ time the child’s irritability dis- 
appeared. But he developed a bronchopneumonia and died 8 
weeks after admission. 

The laboratory findings revealed an increased E.S.R., in 
creased alkaline phosphatase activity with normal calcium and 
phosphorus levels. Serum sodium, potassium, carbon dioxide and 
chlorides were within normal limits. The W.B.C. and differential 


* Professor of Pediatrics, Univ. of Ceylor 
** Research Ass't., Dept. of Pediatrics, Univ. of Ceylon 
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were normal. The Mantoux reaction was negative. The Kahn & 
Cardiolipin reports were also negative. 


ESR. (Westergreen) 19.12.5 70 mm Ist hour -1 
3012.5 30 mm Ist hour 
19.12.5 31.1.58 
White Blood Cell Count 7,800/cmm. 10,800/cmm. 
Differential count Polymorphs 45% 59% 
Lymphocytes 55% 41% 
Electrolytes 12.12.57 28.12.57 
Na 153 mEq/lit. Serum Calcium 10.0 mg% 
K 5 Serum Phosphorus 4.1 mg% 
Cl 107.5 ’ Alkaline Phosphatase 16.5 
CO (King-Armstrong Units) 


V-rays: The X-rays revealed hyperostosis of both humeri and 
of the right tibia. There was no hyperostosis of the ulnae, parietal 
and frontal bones of the skull, clavicles or mandibles, pelvis or 
spine. The 5th, 6th, 7th and &th ribs on the right side and the 
Sth on the left side showed fractures with callus formation. Meta- 
physeal irregularities of both humeri and the right tibia were seen. 


Phere were no skeletal abnormalities in the brothers of this patient. 


I ic. 


Infantine Cortical Traumatic Cortical yperostosis 
Dr. A. W. Atukorale, Radiologist to the Children’s Hospital, 
Colombo suggested the diagnosis of Traumatic Multiple Hyper 
ostosis and this was confirmed by Dr. John Caffey of New York 
to whom the history, physical and biochemical findings and N-rays 


were forwarded for his opinion. 
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POST MORTEM 


lindings: Sections of thyroid, parathyroid, testes and_ liver 
showed no abnormalities on microscopy. There was a slight in- 
crease of fibrous tissue in the pancreas. The lungs showed evi- 
dence of bronchopneumonia. The report on the section of bone 
was that of normal bone tissue with cystic spaces. 


DISCUSSION 


The child had tender swellings of the lower ends of both upper 
arms and of the lower end of the right thigh. The swellings grad- 
ually subsided. There were no significant laboratory findings. 
X-ravs, however, revealed cortical hyperostosis and terminal meta 


physeal irregularities of the humeri and tibia and multiple frac- 


tures of the ribs. 


ven in the absence of a history of trauma a diagnosis of trau 
matic hyperostosis of bone was made as cortical hyperostosis and 
irregularities of the metaphyses are the two most characteristic 
feaures in this condition. The multiple fractures of the ribs confirm 


this diagnosis. 


Vitamin |) poisoning was not considered because there was no 
history of any added vitamin D having been given to the child, and 
also the blood calcium and phosphorus levels were normal. There 
was no evidence of any metastatic calcification. 

Infantile cortical hyperostosis (Caffey’s Syndrome) was ex 
cluded as the metaphysis is never involved in- this’ condition, 
(Caffev'.) Trauma is not generally considered as an etiological fac 
tor by physicians unless it has been given voluntarily in the his 
tory and particularly in the case of children such a history may be 
suppressed, But actually trauma is a common cause of acute and 
chronic bone disease. X-rays may be the only means of diagnosing 
the traumatic origin of the lesions and if the X-ray evidence is 
sufficiently convincing this diagnosis must be made even in the 


complete absence of a history of trauma. 


Our thanks and acknowledgements are to Dr. A. \WW. Atukorale 
Radiologist, Children’s Hospital, Colombo and to Dr. John Caffey 
of the Babies Hospital, New York for their help in the diagnosis 
of this case. 

REFERENCE 


Caftfey, John (1956) Paediatric X-ray Diagnosis jrd Ed. Year Book Publishers, Inc 
Chicago. P. 883 


NEONATAL AMEGAKARYOCY TIC 
THROMBOCYTOPENIA 


Haroup Stapier, M.D.* 
M. Ray Scumoyer, M.D.** 
Joseru P. Wortry, M.D.* 


Indiana 


The complex mechanisms involved in the pathogensis of neo 
natal thrombocytopenia have been greatly clarified in recent years. 
There is a type of thrombocytopenia associated with hemangio- 
mata’? in which the tumor acts as a filter for the blood platelets, 
thus reducing the circulating member to pathological level. The 
question as to whether the platelets are phagocytically removed by 
the reticuloendothelial system or function in local repair of capillary 
walls is still unanswered. The presence of blood-forming islands 
(with megakarocytes) in the tumor walls? would speak for a dire 
local need for platelets. 

The second type of thrombocytopenia of the newborn, that result 
ing from disturbed immunologic mechanism, has been thoroughly 
reviewed in this country* though deep interest has been shown in 
France’ and in England®. The process here would elaborate itself 
much as oceurs in erythroblastotic disease. A variant of this disturb 
ance would be drug sensitivity induced in the newborn through 
maternal administration. Here, the mechanism might involve actual 


suppression of platelet formation or a toxic effect on the new ly 


formed platelet. It would appear essential that agglutination studies 
of platelets should be carried out in any given case of neonatal 
thrombocytopenia. 

A third mechanism for the development of thrombocytopenia in 
the neonatal period involves associated blood changes originally 
described by Fanconi®. This defect has been associated within 


recent years’ and the thrombocytopenia is actually part of a gen 
eral bone marrow defect which includes myeioid and erythroid 
elements as well. This type of thrombocytopenia would be classified 
as megakaryocytic. The association of other congenital anomalies 
(particularly skeletal) have been noted and include cleft palate 
renal and cardiac aberrations. 

We have recently studied a newborn infant which showed 
rather striking features justifying a diagnosis of amegakaryocytic 

* From the Newborn Service and the Dept. of Pathology, The Community Hospital 


Indianapolis, Indiana, 
** Hospital Pathologist 
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thrombocytopenia. The early, minimal and rather transitory na 
ture of the skin disorder which presented itself could easily have 
been ignored and spontaneous resolution have taken place. Failure 
to detect any hematological abnormality in the mother has added 
further interest to this case report. 


CASE RECORD 


Baby C. was born on January 5, 1959 and weighed 5 lbs. 4 oz. 
He appeared normal at birth and manifested no disturbance. A 
scattered, mild purpura developed over the body after 24 hours. 
This was noted particularly over the lower extremities and diaper 
region. The infant became irritable, showed some muscle stiffness 
and resented movement of the joints. [Examination was essentially 
negative otherwise, and within 36 hours the purpura had dis- 
appeared. 

The hemoglobin was 19.2 grams per hundred c.c. of blood, 


the WBC 8,550 per cmm with 77% polys, 6% bands, and 17% 


lymphocytes. The bleeding time was 2'2 minutes, the clotting 
time 5 min. (capillary) and the platelet count 36,000 per cmm. 
The bone marrow on January 19, 1959 was normal with exception 
of total absence of megakaryocytes. (Figure I) 

Laboratory workup on the mother: Hemoglobin 12 grams per 
hundred c.c. of blood, WBC 20,275 per cmm. with 88% polys and 
12% lymphocytes. The platelet count was 374,000. The urine 
Was negative. 

Course: The infant was treated with Achromycin gtts. [Vand 
Neocortef, 5mg. every 6 hours. Platelet counts were recorded as 


fe lows: 


36,000 1-15-59 101,000 
20,000 1-16-59 95 OOO 
36,000 1-17-59 88,000 
64,000 1-19-59 150,000 Ra stopped 
52,000 1-20-59 104,000 
46,000 }-21-59 101,000( Hb.-14.5 Gm.) 
89,000 1-23-59 139,000 
59 103,000 ( Discharged from hospital ) 
59 107,000 3- 5-59 286,000 


On March 10, 1959, the hone marrow was entirely normal. 


The feeding consisted of half-skimmed milk, water and dextri 
maltose. No disturbance was noted until January 13, 1959 at which 
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time respiratory distress and skin pallor led to the impression that 

aspiration of formula had occurred. Two days later, diarrhea oc- 

curred necessitating change of formula to protein milk. The pro 

gress was good thereafter with gain in weight to 6 Ibs. 3 oz. at the 

age of 4+ weeks. Splenomegaly was not demonstrated at any time. 
Farce | — BLOOD TYPING 


Father (O) Mother (.A) Intant (O) 


+ 


M 

N 
Kell 
Duffy 
cW 


FIGURE (AL) FIGURE 1 CB.) 
Wright's Stain, mag. X275. (January 19, Wright's Stain, mag 
1959). The bone marrow is now totally 


M: irch 10), 
1959). The bone marrow is normal except : 
| ; k ‘ \ normal following return of the platelet 

> pakaryocytes n 
tor the absence of megaka pari count to satisfactory level Note presence 
exhaustive search shows this » of three megakaryocytes in the center of 


tvpical field the field. 
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PLATELET AGGLUTINATION STUDIES 


(Final 
Readings ) 
Reading after | Reading after Reading after 
COVERSLIP PREPARATION incubation | incubation | re-incubation 
(a 37° C for avy ¢ | (@ 37° C for 
60 min overnight 60 min. 


Mother's platelets 
Baby’s platelets absent equivocal present 


Mother's plasma 
Baby's platelets absent absent absent 


Mother's platelets 
Baby's plasma absent absent absent 


Nembutal 
Baby’s platelets absent absent absent 


Nembutal 
Mother's platelets absent absent absent 


Hykinone 
Baby’s platelets absent absent absent 


Hykinone 
Mother’s platelets absent absent absent 


Ergotrate 
Baby's platelets | absent absent absent 


Ergotrate 
Mother's platelets absent absent absent 


Demeral 
Baby's platelets absent absent absent 


Demeral 
Mother's platelets absent abse absent 


Nembutal—Baby's plasma 
Mother's platelets absent abse absent 


Hykinone—Baby’s plasma 
Mother's platelets absent absent absent 


Ergotrate— Baby's plasma 
Mother's plate lets absent absent absent 


Demeral— Baby's plasma 


Mother's platelets absent absent absent 


DISCUSSION 

The infant presented evidence, the reactions and criteria neces 
sary for diagnosis of the rare form of thrombocytopenia—the ame 
gakaryocytic type. The infant was born of a mother who at no time 
showed clinical or laboratory signs of thrombocytopenia. Blood 
type and blood platelet incompatibility were proven absent though 
the maternal-infant platelet: preparation was read as equivocal. 
We feel that little signiticance should be attached to the nor 

mal bleeding time since some infants blood freely only after un- 
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usual trauma. Akerrén and Reinand* reported normal bleeding 
time and prolonged clotting time in their cases. There was little 
bleeding in our patient though it is evident that some synovial re 
action occurred as manifested by irritability and resistance to joint 
movement. 

The specitic depression in the bone marrow (absent megakaryo- 
cytes and failure of anemia to develop) removed the possibility of 
a Fanconi’s hypoplastic anemia. Likewise, the lack of platelet in- 
compatibility was demonstrated. Jt must be pointed out, however, 
that this in no way climinated the possibility of toxic effect of a 
drup upon megakarocyte activity even though effect on erythroid 
and myeloid factors are absent. In fact, the return of the platelet 
count to a normal level within two weeks suggests that such a toxic 
effect may have been involved. The effect of the cortisone is diffi- 
cult to evaluate and it is possible that spontaneous recession might 
have occurred with no therapy at all. It is difficult to withhold 
treatment in such a situation particularly where the conservative 
approach may have merit. Stefanini and Damesheck!” state that 
“where megarycocytes are completely lacking, no effect on the 
platelet level” could be expected from splenectomy. 

SUMMARY 

A case of neonatal amegakaryocytic thrombocytopenia is re- 
ported which involved an infant of a normal mother. The disease 
was self-limited though cortisone was used for the initial 13 day 
period. No explanation could be found for the suppression of 
megakarocytes in the bone marrow though drug intoxication is 
suspected. 


Nore: The authors are indebted to Miss Joan Hurst, R. N. and to Miss Annette Watts 
VW. 7. for their assistance in gathering the clinical laboratory data 
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ADVANTAGES OF A NEW SALICYLATE IN 
IMMUNIZATION REACTIONS IN INFANTS 
Emanuet Durow. M.D.* 


New York 


Reactions to immunizing injections used routinely in infants 
during the first six months of age, have been estimated to occur 
in from ten to twenty percent of cases. Even at the rate of only one 
in ten, the number of reactions, considering the relatively universal 
usage of these immunizations, runs in the millions. The reactions 
varying from mild to severe, are usually characterized by tempera- 
ture elevations, crying, fretfulness and generally, evidences by the 
infant of discomfort and pain. Salicylates, especially aspirin, have 
found a wide-spread and effective usage in these reactions. How 
ever, the tablet type dosage form has been an inconvenience, 
especially in very young infants where accurate measurement of 
small dosages is desirable. Gastric irritation has resulted occasion- 
ally in young infants given aspirin, and vomiting is not infrequent 
following its usage. Also absorption rate from the stomach varies 
tremendously, but on the average does not give a_ therapeutic 
blood level in infants for at least thirty minutes and often consider- 


ably longer. 


\ newly synthesized preparation, choline salicylatet, appears 
to have properties which would make it particularly suitable for 
use in these reactions. It is liquid, making highly accurate dosage 
very simple, and it is very rapidly absorbed,"'*' so that relief of 
symptoms should occur in a very short period of time. We en 
deavored to test the effectiveness of the drug and its tolerance by 
infants in the following clinical trials : 


METHODS 


Qur test group varied in age from four to seven months. They 
were selected from a group of normal healthy infants who had had 
a reaction to their first injections of 0.5 c.c diphtheria-pertussis 


tetanus vaccine. When the second injection was administered ap 


proximately four weeks later, the mothers were given a bottle of 


choline salicylate. With the onset of symptoms, they were in 
* Chief of Pediatrics, Beekman Downtown Hospital, New York 
t Made available by The Purdue Frederick Co. Medical Department in the form of 


Actasal '™ Pediatric Drops 
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structed to administer fifteen drops of the medication and then to 
take rectal temperatures at ten-minute intervals, noting the time 
of a significant drop (arbitrarily selected by us as O.5°F.). They 
were also asked to note whether there was a diminution in evidences 
of discomfort and malaise, and the lapse of time after administra 
tion at which this occurred, No attempt was made in this study to 
test the duration of the therapeutic effect. 


Tweny infants were tested. The dosage of fifteen drops repre 
sented 0.127 Gm. of choline salicylate, which is equivalent to 1.48 


grains of aspirin. The material was administered directly into the 


ABLE I. 


Choline Salicylate on Immunization Reactions 


SYMPTUS AT TIME (minutes) SYMPTOMS 
ONSET for significant | 30 MINUTES 
Age reduction 


(Months) Temp. Other temperature 


Crying 


Fretful 


Flushed 


Crying 


Crying 


Fretiul 


100.2 Fret ful 


102.4 Crying 


| 100.2 _Fretful | 


0 


100.4 Crying 


100.8 Frettul 


100.6 Fretiul 


100.6 Crying, 


= 


*No significant reduction in température during 30 minute period 
observation. 
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mouth, undiluted. The period of observation for purposes of this 
study was thirty minutes. Only one dose of the medication was 
administered. 

The results are shown in Table I. 


RESULTS 


The column in Table | headed “Result” represents the mother’s 
subjective evaluations of the effect of the medication. Ten of the 
twenty considered the results excellent, six fair, and four poor, OF 
the poor results, cases two and nine probably vomited most of the 


medication an incidence of 10%. 
TEMPERATURI 


Sixteen of the twenty cases showed a drop in temperature of 
at least half a degree. Of the four who showed no temperature 
fall, two had vomited the medication (cases 2 and 9). One case, 


No. 15, showed a drop of 3.4° in ten minutes. 
DISCOMFORT 


Nine cases who demonstrated evidences of discomfort such as 
erying or fretfulness, were relieved by the dosage administered 
Five cases were not relieved of these symptoms, but two of these 
had probably vomited the medication (cases 2 and 9). The other 


cases showed no symptoms ot discomfort. 
SPEED 


Reduction of temperature or relief of discomfort or both occurred 
in nine cases within ten minutes, in four cases within twenty and 


three cases within thirty minutes. 
CONCLUSIONS 


Choline salicylate is an easily administered, well tolerated, and 
well accepted effective salicylate which lends itself well to therapy 
for febrile and other reactions following routine immunizations 
(The rapidity of therapeutic effect noted in these trials is note 
worthy. ) 
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\cid-Base Syndromes. By 


There are many books and pamphlets attempting to explain the 
intricacies of the blood electrolytes, pH and the acid-base balance 


and their interrelationships. However, to this reviewer Goldberger 


has presented the most logical approach to this admittedly difficult 


and intricate subject and has explained the physiological mechan 


isms involved so well that the subject almost becomes easy. For a 


clear understanding of this most important problem which would 


result in a more intelligent approach to the treatment of electrolytic 


imbalances, one should read this small volume carefully and keep 


it for ready reference. The book is devoid of unnecessary verbiage 


which enhances its practicality. M.A.B. 


Invironmental Influences on Prenatal Development. Edited by 
Beatrice Mintz, Cloth. [lustrated. Pp. 87. Price $3.00. The 
University of Chicago Press, Chicago, Il. 1958. 


This volume is another in a series of volumes containing the pro- 
ceedings of the Developmental Biology Conference of 1956 which 


was held under the auspices of The National Academy of Sciences 


and the National Research Council. The papers and discussions 


contained in this volume were delivered at the Jackson Memorial 


Laboratory, August 2nd to 4th, 1956. The papers are particularly 


concerned with the factors both genetic and extragenetic that might 


effect the fetus as well as the multiplicity of factors that have tera 


togenic effects. These practically all deal with basic research in the 


lower species. But it is this essential research which will allow later 


extrapolation to the human problems of fetal environment. M-_A.B. 
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